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ABSTRACT
Various methods for the calculation of the terrain slope used in the gridded DTMs arc presented in this
work. Some of the results obtained from research based on the efficiency of the application of these
methods are also reported.
1. YBOU
Ilpaxynrsaa.c, onpxcaaaa,c H Bl'l3yamua-
unja noaaraxa 0 perserpy cy :\Iefjy najxopaur-
nCHHjmI fHC (Teorparhcror HHq)Qp:\[aUHHH
CHCTC:\I:H) (llyHKUHja:\Ia,OBaj cerxrerrr fI1C an-
.raxaunja n03HaT je xao L{HrHTa,iHH MO,J,c.i
Tcpcna (L{MT) ,
Y .urreparypa na eHLleCKO:\I jC3HKY KO-
pHCTH ce Be.iHKH 6poj Tcp:\I:HHa KOjH cc O,J,-
HOCC aa OBy ofrracr (Digital Terrain Elevation
Data, Digital Height Model, Digital Ground
Model HT,u) Tep:\I:HHH KOjH cy naj-rciuhc y
yrtcrpefia cy Digital Terrain Model (DTM) H
Digital Elevation Model (DEM), HaKo HX
KOpHCHHUH l.J:eCTO noacrosehyjy, 'rpefia HCTa-
nH na cc paznr 0 CrpHKTHO ;lc¢HHHCaHHl\1 TCp-
MHHHMa KOjH ca C060:\I noce H ozipeheae
oc06eHOCT:H.
rpat)CBHHCKH ¢aKy.iTeT YHl1Bep3HTeTa Y Eeo-
parry -l1HCTHTy'T sa reozteanjy
** Technical University Hamburg-Harburg / Depart
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Haaxre, TCP:\I:HH DEM ce O;lHOCH na ,lH-
rrrra.nry npencrasy HcnpcKH,J.HHX sapajaunja
pcn.crpa y npocropy H xao TaKaB no.apaayxrcaa
nO,J,aTKC 0 BHCHHa:\[a rcpcaa na O,J.PCfjCHH;\[
.roxaunjaxra. DTM nopcn nonaraxa 0 BHCHHH
'rcpcna ca.rpaca H .rpyre nO;laTKC 0 persediy
TcpcHa (CrpyKTYPHC .iHHHjC, nO,J.aTKC 0 XH-
.rporpadiaja HT,J.,) , Tpc6a nOMcH)'TH H Tep:\I:HH
Digital Surface Model (DSM) KOjH ce O;:J,HOCH
na BHCHHC nOBpWH repcaa, xao H CBHX 06-
jcxara na lbC:\IY (arpaztc, KO:\ryHHKaUI1jC,
sererauaja HT;l,), Osaj Te:\I:HH jc y ynorpetin
nocnemsnx HeKO,iHKO ro.aaaa, H nacrao jC ca
pa3BOjC:\1 .raccpcxc TCXHO.iorHje npaxynrsaisa
nozraraxa.
JJMI'If rue an.tuuauuje
Y nOl.J:CTKY L{MT H fI1C cy ce pasanjana
oaaojeno. Ilpsc L{MT anrraxauaje H anro-
pHHm cy pa3BHjaHH sa rtorpefie npojex-
rcsan,a y HH)J(ClbepCTBy. Hcrospexreno fHC
, ,
arrmxauaje cy pasanjane y ;:I.BO,J.H:\ICH3HO-
Ha.iHO:\1 (x,y) Koop;J,HHaTHO:\f CHCTC:\fY )'3 B:H3Y-
e.rasaunjy nozraraxa y 06.iHKy Te:\IaTCK:HX
Fe oo euicica CJly:JIC6u O,qpef)Y1Batne HarY16a t epene y paCTepCKY1M ,/I1C Y1 AMT annY1Kal.4Y1jaMa
«apara. LlaBHl1 paanor aa OBaKaB npacryn
o.rpacanan.a l1 npencranrsaisa no.iaraxa neacao
jc y TO~re lIITO je l13BOP npaxynrsau,a no-
.taraxa y fl1C-y 6110 .J:l1rl1T3JIl13al...ll1ja nocroje-
lurx xapara l1 nrraaosa. OBaKaB npacryn npea-
craan.aa,a no.naraxa Ha3l1Ba ce 20 (;::J.BO
.J:l1:\leH3l10HaJIHl1) rI1C.
fHC annaxaunjc KOjC cy nocefino na-
xresseae «opmuhen.y y l1IDKelbepcTBy .nanac,
nO.J:aTKC 0 Bl1Cl1Hal\la .rpcrapajv xao sacefiav
roracy noztaraxa. DO.J:aul1 0 TCpCHy cy ;laTl1
xao xnace oojexara ca Bl1Cl1Hal\Ia xao arpn-
6YTl1l\Ia (Ta~lI(C, l130Xl1nCC, CrpYK~'PHC .1l1Hl1jC
l1T.J:.). OBaKaB npncryn opranaaauaje no.ia-
'raxa 0 'repenv CC Ha3l1Ba 2.5D fHC. TCP:\Il1H
3D f11C O.J:HOCl1 ce na annnxannje KOjC nope.a
nonaraxa 0 Bl1Cl1HCKl1l\1 npe.acraaaxra rcpcna
canpzce l1 Bl1Cl1HCKC nO;::J.aTKC OCTaHl1X CH-
Tl1TCTa. O;::J.HOCHO rciaca noztaraxa (06jCKTK
KO:\l)'Hl1Kal...ll10Hl1 rrpanua arn).
TunOBU J(MT-a
DOBpWK 6C3 06311pa na JIl1 ce pazm caxro 0
TCpCHy l1Jll1 HCKliM ;::J.pyrl1:\1 npOCTOpHl1l\1 cl)c-
HO:\ICHl1Ma. xrory ce npaxaaara na cnertehe
na-nnre:
• nOJll1rOHl1:\13.
• 1130Jll1Hl1.1al\13,
• Bl1Cl1HCKlil\1 .ra-txaxra.
• T11H (xrpeacoxr nenpaaarmnx rpoyr-
,10Ba),
• rnnccenaxra,
• rp l1;l0:\I (npannnna pCllICTKaCTa MpC)I{a
Ta~IaKa).
3a,iJ;lba ,iJ;Ba Ha~Il1Ha Bl1Cl1HCKC opraaasaunje
ra-raxa rrpeoanahyjy y fHC annnxaunjaxra,
nocefino y pacrepcxoxr f11C-y, rae cy l1
OCTa.ll1 npOCTOpHl1 nonaun y pacrepcxoxr
cl)Qpl\la~'. Bpno je 6l1THO pa3Jll1KOBaTl1 OBa
,J,Ba npacryna Bl1Cl1HCKC npC,J,CTaBC repeaa,
jep earnecxn TCP~Il1H pixel l1 grid xrory KO,iJ;
KOpl1CHl1Ka ma3BaTl1 3a6yHy .ra cc paaa 0
l1CTO~1 Ha~Il1HY -ryaan.a, npC3CHTOBalba 11 l1H-
TcpcnpCTaUl1je Bl1Cl1HCKl1X noaaraxa. Ilpesen-
TOBalbC no.naraxa y BIUY nmccerra CC nocefiuo
nojaarsyjc y fl1C arrtnxaunjaxra KO.J: KOjl1X jc
.ran.aacxa ,lCTCKl..(l1.1 a .J:O~Il1HaHTaH Ha~Il1H npn-
xynn.au,a no.raraxa. Y 06a cay-raja noaaua cy
oprauasoaana y xrarpn-nroj (l)op~1l1 WTO .:1.0-
BO;ll1 .J:O 3a6yHc .ra jc y mrratsy l1CTl1 npncryn.
Y OKBl1PY mncccrra BpC,lHOCT arpnfiyra je
l1CTOr l1HTC3l1TeTa aa UCJIoj nOBpWl1 xojy
nl1KCC.l ofiyxsara, WTO jc CJlY~l3j l1 ca Bl1-
Cl1HCKl1~1 rtonauaxia. Ko.J: rpazia Bl1Cl1HCKl1
nO,::I:aTaK .IC C:\ICWTCH Y Ta~IHO n03l1U110Hl1paHY
Ta~IKY, naj-reurhc CPC,ll111ITC rpnna (crnnca 1).
Y .J:aJbe~1 l1DaralbY (l)oKycl1panc~1O ce na
):{MT y 06JIl1I(y npaaanuor rpnna.
0 o 0
0 (:) 0
0 () ()
.
/ ) i ... •> ..) .•• > >..)\ .... <> ).. ) '.'
...
:." <
..:..
...
.... ....
....
-:...
...
....
.........
••••••
...
.... . .-;
•'.: > ..... ..... >
....... ..... ..
....
...... \><.> ...... i< ..........
. ... .. . ><..
C1HKa 1. Tpuzura H nHKC~J1 crpvxrypa nonaraxu y lJ,!\IT-y
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Tonoeptupceu napauempu mepeua
aspect ( engl.) - y namoj mrreparypa H3 reo-
xroprponoraje KOpHCTH cc H Ha3HB CKcn03H-
unja TCPClIa
CBaKa trenpexaznra rpO,a:Y[.\ICH30Ha.1Ha no-
spur, na caMH:\1 TH:\I H TCpCH :\lO)KC CC
OKapaKTCpHCaTY[ npCKO nCT npaxrapnax napa-
xrerapa (Wood 1996).
(2)
S" = arctan (:J\(:J
S% = 1000/0 x
Y xanpo.rornja cc xopacre H jour HCKH
ztpyrn Tonorpa(llCKH YlH,a,HKaTOpl1, xao lllTO cy
CJIHBHC nospuranc YL1Yl Tonorpaq>cKI1 I1H,lJ,CKC,
KOjH jc ,Zl.c(llYlHYlcaH xao npYlp0,lJ,HYI noraparaxi
Cnl1BHC nOBpuIH no jC,J,HHYlUYI Yl30XYlnCC
nO,Zl.CJbCH ca HarHOmI.
3aKpYlBJbCHOCT (KOHBCKCHOCT) nospunr TC-
peaa npcncraarsa OP3Y1H)! npoxrcae uarafia YI
acncxra TCpcHa y O,lJ,PC1)CHH:\1 npaauaxra. 3a-
KpHBJbCHOCT npodinna rcpcaa jc BCPTYlKCL1Ha
KmInOHCHTa 3aKpHBJbCHOCTH TCpcHa YI npczt-
CTaBJba OP311HY npoxrcnc aarnfia ,a,y* no-
,J.)T)KHOr npodiana, ,a,OK jc 3aKpHBJbeHOCT XOpH-
30HTaJIHC npojexuajc TcpcHa op3HHa npOMCHC
acnexra ,lJ,y)K Yl30XHnCC TcpcHa.
BHCI1Ha npencraarsa Yl3BO,a, H)'JlTOr pcna
nospunr, Harl10 H acncxr Yl3BO,lJ, npsor pcna,
,Zl.OK 3aKpYlBJbCHOCT 'repeua npcncranrsa Yl3BO,lJ,
ztpyror pczta. AHaJII1Tw·IKI1 je xroryhc Yl3BCCTYI
11 113BO,Zl.C Bl1lllCr pczta a.'1Y1 OHH HCMaJY
HI1KaKBO rcxropdionounco 3Hal.JClhC.
Harnf TCpCHa S, cc Yl3pa)KaBa y CTCnCHI1:\Ia
C) YL'1H Y rtpoucrrrnxra (%):
Haeuii mepella «ao npuuapuu mono
epatbcxu napauemap
Haraf npcacraarsa HajoHTHl1jYl rcoxroprpo-
MCTPYljCKH napaxicrap .rcpeua. Paasoj reo-
xropdioxrerpaje xao reovopdionouncc ,Zl.YlCUI1-
IUIHHC YCJlc,J,Ylo je H3 norpcfia ,lJ,a ce ,lJ,CC-
KpYlnTHBHH xapaxrep reoxiopdionounorx YlC-
rpa)KHBalha 3aMCHYI KBaHTYlTaTYlBHOM ana-
JlYl30M, xoja oxroryhyje ycnocraarsarsc MO,Zl.e-
JIa npoueca KOjYl cc ozraajajy y npapona (XYI-
,a,POJIOlllKO xronenapaa,e, CP03Y1BHYI npoueca
YlT,lJ,). Haraf repcmi je cpencrso Y3 nO~IOn
xojer rpasarauaona cana YlH.J.YKYje npOTOK
(1)( " J2 (" J2s= ~ + :
rne je:
• BHCHHC,
• Harnfia,
• Acncxra',
• Bepraxanxe 3aKpHBJbCHOCTI1,
• XOpI130HTa~lHc 3aKpI1BJbCHOCTH.
Harnf 11 acncxr TcpeHa ,a:C(jmHHllly rpa-
,J.HjCHT TCpCHa KOjH npcncraarsa BeKTOp KOjl1
noxasyje rrpasau najsehcr pacra CKaJIapHe
q>YHUl1je z ~ !(x,Y), l.IHjC cy KmInOHCHTC
jC,Zl.HaKC napuajannaxr 113BO,Zl.I1Ma y npasuy x 11
y KOOp,Zl.HHaTHI1X oca. HarHO 'repena rrpezt-
CTaBJba MarHI1TY,a:y osor BCKTopa, YL'111 HH-
TCH311TCT npoxrene BI1CHHC y rrpasuy naj ache
KOCHHC, a acnexr 'rcpcaa jc opHjcHTaUHOHH
yrao (MCpH CC 0,Zl. npaaua ccscpa y CMCpy
xperaisa CKa33JbKe na cary) XOpH30HTa'1HC
npojexuaje oaor BCKTopa O,lJ,HOCHO JIHHHje
najaehe KOCHHC TcpCHa (Huntcr& Goodchild
(1997)). Haraf TCpCHa MO)KC cc MaTCMaTWIKH
npcncraanra (l>opr-.lYno:\c
GZ / Ox = napUYljaJIHYI Yl3BO,lJ, nospnm y npas-
uy x KOOp,lJ,YlHaTHC OCC,
GZ / qy = napuajanaa Yl3BO,lJ, nospura y npas-
uy Y KOOp,lJ,HHaTHC occ.
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C:IlUGI 2. Ilk~raTCKI11IpHK(n pacnopc.ta BI1CI1Ha y
xrarpiuu:
Harnf y ucnrpannoj rpH.lHQi hC;l~iH CC
pa-iyna na OCHOBy BHCHHa y ~IaTPHllH. Pa3-
.1WlHTa npaaa.ra sa pa-ryaarse, xoja he 6HTH
H3,1Q)KCHa. xrory ce nO..lC.1HTH y TPH rpyne:
• OpaBH.10 xpcraisa 'rona",
• OpaBH;"IO xpcrau.a xpan.auc'',
• Me rona MaKCHMaJIIIOI' rpannjeirra.
BO..lC H .tpyrax xrarepajana H 360r Tora jc
sp.ro 6HTaH y reovropdronor-ajn H XH..lP0.10-
rH.JH. OH ~TWIC na npOTOK KaKO nOBpwHH-
cxnx. TaKO H nO,J,3c~IHHX ao.na, Ha 3aCHhcHOCT
3C~IJbHWTa nnaroxr, Cp03HOHC H xmorc .rpyrc
. . .
npouccc KO.JH CC O.lBH.Ja.Jy y npaponn.
Marpa-nra crpyicrypa nonaraica y rpa.utoxi
llTM-y oxroryhyje HCKOJUfKO pa3.lHl.lHTHX
npucryna pa-rynan,a narafia 'rcpena. 3ajC.lHH-
~IKO sa CBC anropsrrxre KOjH CC KOpHCTC sa
pa-ryaarsc jc .ra CC cpa-rynarc BpC..lHOCTH yBCK
O.J,HOCC na nospuiaay aaxnaheuy rpnnuoxr
hermjoxr. Y.'la3HH no.raua aa pa-ryuaa,c narnfia
cy BHCHHC 'ra-raxa y hcm1jH sa KOjy CC pa-ryna
HarH6 xao H y CYCC..1HHl\l hcrrajaxra xoje je
OKPY)K~jy. WCMaTCKH OHH CC xiory npHKa3aTH
~IaTPHllO:\1 .lH~ICH3HjC 3 X 3 (cnmca 2.) r.re
BC,"IH~lHHC z, npc.rcraarsajy BHCHHC TCpCHa y
rpnmruxr hcnajavra (llCHTPa."IHO nOJbC ~laTPH­
uc z»jc hcnaja sa xojy ce pa-ryaa HarH6).
ZI Z3
z-)
z'
-'
z~
,)
Rook's case
ZI Z2 Z3
·············'1/
ZS"'-Z9-' Z4
i/i~
Z7 Z6 Z5
Queen's case
Cmnca :Ulpamuo KpCTaILa TOWI it npaaiuro xperan.a kpa.i.anc.
OpaBH;10 xperaisa Tona xao ynaaue no-
..laTKC KOpHCTH BHCHHC Cal\IO ~ICTHPH CyCC.lHC
tlC,"IHjC (xapnananna npasua). .lOK cc npaanno
xperarsa KP3JbHllC O,J,HOCH na a;"IrOpHTl\IC KO.JH
npunmcoxi pa-rynaue Y3Hl\13jy y 063HP CBHX
ocaxr CYCC.lHHX henaja (cnaxa 3.). Y 06a CJIy-
-iaja BHCHHa llCHTPaJIHC tlCJIHjC CC HC KOpHCTH
Y {1)opl\~·JIal\13. BHcHHa llCHTPa;lHC rpxnae
hennje cc KOpHCTH KO.l MCTO.la l\laKCHl\l3HHOr
rpa,ZU1.J CHTa
Ilpunpacaaajyhn cc npHJIQ)KCHC WC:\IC y
Ta6cHH 1., nare cy pa3,lWlHTC (lJopMync aa
pa-ryaatse aarafia 'rcpeaa llMT-a ca rpH,J,HO:\1
CTPyKTypOM no.naraxa.
:: Rooks case (enrn.) - m3XOBCKII TCPl\IlIH xojn
ouncyje npaB1ic KpCTaI/',1 TOiIa.
:1 Queens case (enrn.) - III<1XOIlCKII repxnnr xojn
OIIIIcyjc npanuc xpc'ran.a KpCl.'1>!HiC
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Teoo etucxa cn y sctia
Taoc:w 1.
Bp Hanm ~leTO;(CJIanOMeIIe
S e- }II
Sn-s
I MO;J,m!lJU«)BaIW ~ICTO;Ja KOHal[][J1'\ pas.ruxa
rpcher pe.ta, \ mrrcparvpn no'nram U xao
~IO,lJH!lJfKOBarra Sharpnackec/xkin (nxrcua (\\-
Tapa) ~ICTO;Ja. llpmlCILCIW JC KO;( nporpaxr-
CKJI:\: naxcra xao UITO C\ Arclnfo U GRASS.
(queens case)
s = JS: \1 +S'~_S xlOO
_ (='o + 2z... + zJ - (Z1 + 2zs + Z7)
8xd
_ (z] +2z: +ZJ-(Z7 +2z6 +z:J
8xd
d =;UDlcmujc rpuxa
2xd
2xd
s}1-S
s = Js.. w + S'~_S X 100
.., -..,
5" _ ... ..+ ... ~e-).1' -
Mero.ta KBa;JpaTHC IIOBpUlJi (rook's case),
npmretsena KO;~ Surfer-a: MCTONI KOHalIHU,\
pas.uuca ztpvror pcna. OBa xtcro.ta .tajc ;J06pe
peavnarare KO;J xrcnerra ca nCc1JOODI ,UDICII-
'3J1ja~w rpuznnrx heunja
2
.,
.' MeTO;UI MaKCUl\W:lHOr Haru(ia. Ilpnxren.ena
KO;j nporpaxrcxor naxera IDRISI. OCllOBIU1
HC;JOCTaTaK OBC xreroxc jc ;Ja upaxrir-mo nna
rryra KOpUCTJ1 UCT\' cpa-rynarv 13PC;~IIOCT '3a
C\'CC,J,HC l1e.TIIIjc I'PU;(a rne je BIICIIHCKa pas-
:lJ1Ka najneha no anconvnroj npC,l;IlOCTJ1.
de = pacrojan.c Jrme1)y ueirrpanne hennje II cycenmrx
he.mja, y l:J1Ylraj~ xnpnmranuax npanaua TO je d; a y
c.tv-rajvnnjaronamurx d x .J2
4 MCTO,la ~raKl:IIWI.'!HOr nannor rpazmjenra.
Ona xrero.ta ,'wjc ;~06pc OL(CHC rpannjcmu KO;(
repena KO;1. KOJJI:\: JC npacvrtra nojana
'3CWbJlllJlllf,\ 06.111Ka "WILU:-'; JUDlemuja.
[ .., -.., J,. "'q'"5 = max .de I X 100
de = pacrojan.e J1'3l\ICtJy uerrrparnte hCJU1je II CYCC;UUI:\:
hCJU1ja, y C.'IYlWjy Kap.:JJUlaJ1!llI:\: npanaua TO je d, a Y
cnyuajv .IU1jarOHaJIIDI:\: d x .J2
5 Merona oa'mpmw IIa TC)KmW~W qxnMCpm1l\I
ca pacrojau.uxra l:Y'CC;Jlm,\ 'ra-raxa, l\Io;-UHlm-
KOBaHa Sharpnack & Akin xrerc.ta.
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6
7
MCIWi<l KOHa'llIl1\: parnrxa rpcher PC;«L
Sharpnack & Akin ~IeTO;i<L lIpmIClbCWI KO;(
ERDAS IMAGINE nporpaxrcxor II<IK~T<L
.nujarOlla ~I~TO;i<l Kl3a)ljXITHC nouprrnr.
s = JS~'>1 +S,~ s xlOO
S = (z, +z-l +zJ-(z] +zx +Z7)
e>1 6xd
_ (Zl +Z, +Z,}-(Z7 +zG +zJ'~'IJ S - --'----'----=--~----'-----.:::...---'-..:-
6xd
8 Ilpocra MCTOil<l, npno ii06pa ira TCPCHUl\Ia ca
MaJIHM (lJJIYKTyaL(Hj<l~ra.
5'=
S'
e-).1 2xd
xl00
2xd
Hcmpancueatsa ua nO/bY eepudnocauuje
stemooa sa pauynatse uaeutia mepeua
I1pH\ICHa pa3.'lWIHTHX (llOpMyJIa aa pa-iy-
HaI-bC aarnfia TcpCHa 3aXTCBa~la jc H OUCHY
c(lmKacHocTK O,J,HOCHO npezraosau,a I-bHXOBC
ynorpefie.
CBc06yxBaTHy aHaJIH3Y H3flO)J(CHHX :\ICTO-
na ztao jc Jones (1998), KOjH jc KOpHCTHO
BCIlITa'IK~ reaepacatry nospur na KOjOj jc
aHwIHTW·IKHl\I ~'TCl\I ztonrao .ro BpC.2lHOCTH
rpa)J(CHHX narufia KOjC je yCBOjHO xao PC-
(lJcpcHTHc BcnWIHHC. Tecr no.npyujc je 'IHHH-
.ra reaepncaaa Morrison-osa nospur, .2l06H-
jena H3 49-TO -mane rpHroHOl\ICrpHCKC (lJyH-
UHjC ca rpanoxi ,lHl\ICH3Hja 100 x 100 t1C;IHja
(cHHKa 4.)
~ - ~S' = ~() ~9
17--s
Cmu;a 4 . Ibr :Ie;1 \IOITison-OBe BeIUIa'IKI1 I cncpucaua
nonpur
3a csaxy rpa.nry hC.lHjy jc cpa-ryxara
BpC,lHOCT aarnfia TCpCHa rrpHl\ICHOl\I pasna-
'IHTHX :\ICTO,la pa-rynaa.a 11 rrOT01',I cy 0;:1, THX
BpC,lHOCTH 0,J.Y3CTC aHaHHTWIIill Cpa1.I:'HaTC
BpC,J,HOCTH uarnfia. )l06H.jCHC pa3HH.KC cy no-
TOl\I KOpH.IlIhCHC aa pa-ryuaisc CPC,J,l-bC KBa-
21
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.rparne rpeunce CBaKC O,J npl1:\ICl-bCHI1X MC-
TO,Ja, a na OCHOBy 'rora jc 11 113BPIIICHO pan-
rnpaisc Ta~lHOCTI1 :\ICTO;:J,a. 11HTcpecaHTHO jc
.ra cy Haj60Jbl1 pC3y.uaTI1 ,a0611jCHI1 sa :\ICTO,JY
2 (rook's case).
3Ha~rajaH jc pan (Skidmore (1989)) y KO-
jC:\I cy sa TCCT rto.tpy-ije KOPI11I1tlCHI1 nO,JaUI1
,J0611jCHI1 ;:I,l1rI1Ta.1113aUl1jo:\I 1130XI1nCI1 11 XI1-
,aPO.IOIIIKor caztpacaja ca KapTC pasxrcpc
1:25000, a Y3 noxroh npmcynrsenax no.ra-
raxa nOTO:\I jc rCHCpl1CaH rpaa ;:I,I1MCH3I1jC 30
4
xrcrapa . 3a pediepetrrnc BC.111~lI1HC narafia
Y3CTC cy Bpe,aHOCTI1 narnfia :\IaH)·C.IHO onpe-
fjCHC ca xapara. 113 paanmce BPC,JHOCTI1
narnfia .J:06I1jCHI1X npI1MCHO:\1 pa3.1l1'fI1TI1X :\IC-
'ro.aa 11 yCBOjCHI1X pcdicpeirrmrx BpC;:J:HOCTI1
'raxohe jc I13BpWCHO paarnpaiec :\ICTO;:J:a. Pe-
3Y.ITaTI1 cnpOBe.J:CHC aHa.1113C cy .J:OBC.ll1 no
noxiano onpC~HI1X PC3Y.ITaTa ca npCTxonHI1:\I
pa,JO:\I TaKO na CC xao najfion.a noxasa.ra
xrcro.aa 6p.l (quecn's case).
CBaKaKo jc I1HTcpccaHTHO 11 I1crpaJKI1Bal-bC
KOjC je cnpOBCO U.S. Army Topographic
Engineering Center (Ryder & Voyadgis
(1996)). Harl16H 'repena cy KaTCrOpl1CaHI1 y
WCCT pa3:I11~lI1TI1X HI1Boa:
A:;::I,03%,
B: 0;:1, 3(Yo ;:1,0 10%,
C: npCKO 10% AO 20%,
D: npcxo 20%.a0 30%,
E: npCKO 30 AO 45%,
F: npCKO 45%.
3a pediepeirmc BpCAHOCTI1 narafia Y3CTI1
cy ;:I,l1pCKTHO :\fCPCHI1 Harl1611 ua TCPCH)! (Y3
npl1:\ICH)' najcaspcxrcnajc GPS 11 .raccpcxe
rexno.roraje). Yla3HI1 nOAaUI1 sa ~lOp:\mpal-bc
)J,MT cy raxohc .LJ:06HjCHH .LJ:I1PCKTHI1i\I :\ICPC-
l-b11:\Ia na 'repeny (GPS rexuonornja). Y3 npa-
:\ICH)' :\ICTOAa aa pa-rynaa,c narnfia OUCl-bI1BaHa
4 Hnrcpecarrmo je zta je osa pcao.ryuaja ap.ro xecro
xopamhena y pa3HI1i\1 anamuaxra jep o.tronapa
pesonyrraja 7.5 xnnrymor DEM-a xojn )(UC
1'P116yl1pa USGS ( United States Geological Survey)
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jc 11 Ta~IHOCT :\IaHyC:IHO O,a,PCfjCHI1X narnfia (ca
norrrora pasxrcpa 1:24 000 11 1: 50 0(0). )J,MT
jc ypahcn y TpH pa3.1WlI1TC pC30JlYUl1jc (5, 30
11 100 xierapa). Cpa~IYHaTc cy BpC,aHOCTI1
narnfia y cnaxoj O;:J: hc.iaja, a nOTO:\I jc ypa-
hcaa iciacudnucauaja npcxra npcrxozmoj ure-
1\111. Knacadiaxoaanc BpC.LJ:HOTH uarnfia cv
yrropchuaanc ca :\ICPCHH:\I "Ta~HI1:\I" spezi-
HOCTl1:\la sa caaxy tlC.ll1jy rpnna. Cnaraise
PC3Y.lTaTa jc napazccao y npOUCHTI1:\Ia (6poj
hc.mja y KOjl1:\Ia cy cc pC3y,uaTI1 noicronuna
ca "Ta~lHl1i\I" nO;:l,CJbCH ca yKynHI1:\1 6POjC:\1
he.raja y rpl1.LJ:Y), pC3y.uaTI1 cy napapann
YH)Tap xnaca. Man.a HarH611 cy cpa~I)'HaTI1 ca
BC'lI1KH:\1 rtpouerrroxr cnarau.a ca pcdicpeu-
THI1:\1 BPC;:I,HOCTI1:\Ia, OKO 90%, ,J,OK KO,'], sehax
narnfia (113l\ICfjy 30%) 11 45 (V<» Taj npOUCHaT
nana na OKO 50% ( sa rpaa pC30JIYUI1jc 100
xrcrapa H na 10%).
3a CBa aascncaa acrpaacnaaa.a xapax-
Tepl1CTWlHa jc paDI1'lI1Ta xrerononornja xoja
jC npavca.caa KO,a BaJIOpl13aUI1jc anroparaxra
aa pa-rynatsc aarnfia 'rcpena. 3a ,aOHOWClbC
3aKJbY~IaKa yrrorpcfirscaa cy CTaH,aapAHI1 CTa-
TI1CTI1'IKI1 anaparn, a.'111 LlaBHI1 np06JIc:\1 je
ycnocraan.an,c "ra-max" BpCAHOCTI1 narafia
TaKO na cy sa pCqlCpCHTHC BpCAHOCTH KOpl1l11-
nCHI1 11.111 Harl1611 BCWTa~IKI1 rCHCpl1CaHI1X
nonpunr 11~111 :\IaH)'anHO cpa-rynarn Harl1611 ca
TonorpaqlcKHx nonnora ~111 ,al1pCKTHO :YIC-
PCHI1 Harl1611 na TCpCHy. To jc 11 .LJ:OBC:IO .LJ:a
pa3.1H~lI1TI1X 3aKJbYQaKa 0 eclmKacHocTI1 OBHX
anropnraxra.
bC3 06311pa na CBC Hc.aOCTaTKC OBHX
npncryna xrory ce 113Bynl1 rCHcpa.'1HI1 3aK-
JbY~UI1 KOjH xiory ,J,a 6yAY OA 3Ha~raja KO,'],
KOPI11I1tlCl-ba pa3JiJ-iqI1TI1X f11 C an.'1I1KaUHj a
KO,'], KOjl1X ce pa-ryaaa,c aarafia 113BO,'],11 Y
OKBl1py rpl1AHC CrpYKl)'PC )J,MT:
• )J,MT BHCOKC PC30J'1)'Ul1jC pe3y.lTl1pajy
BI1COKO:\I 'ra-iuourhy cpa-rynarnx na-
rH6a.
• Cpeznsa Bpe,aHOCT H znrcnepaaja cpa-ry-
HaTI1X narafia onaztajy ca rrosehaisexr
pacrojaisa (.aH:\ICH3I1jC rpHAHC hcnnje)
)J,MT-a.
Te oo etu csca c n y sctia Op,pefjl1Bal-be nernti« t epene y paCTepCKI1M fMC 11 /l,MT annl1Kal.4l1jaMa
• Edicxar pC30,lYUl1jC )lMT-a jc 0~1l1­
r.1C;J,HI1JI1 ;J,y)l{ I1cTaKHyTHx 3C~IJbI1WHI1X
06.111Ka (,J,O.II1HC, BO,lO,J.C.IHI1UC I1T,J,.)
• Y'rnuaj HCO;J,PCfjCHOCTI15 )lMT-a H~Ia
xnroro BCnl1 yrauaj na Ta~lHOCT cpa-
~IYHaTI1X narnfia nero na Ta~HOCT I1H-
TepnmIOBaHHX BI1CI1Ha.
• ITOCTOjl1 sua-rajna xopenncaaocr 113~IC­
fjy cpa~fYHaTI1X11 "npaBI1X" narnfia.
OHO lllTO jc norpcfino nocefiao I1CTaKH)TI1
JC pC.laUI1Ja 113~ICfjy ,l11~ICH3l1jC rpl1,lHI1X
hcnnja 11 BC;IWIl1HC cpa-rynarnx BpC,J,HOCTI1
narnfia. KOPI1CHI1UI1 KOjl1 rtopc.r npaxrapnax
ronorpadrcxax napaxrcrapa KOpl1CTC 11 CCKyH-
napnc napaxrcrpc (y npnnuany CC ,Q06l1jajy
xao KO~16l1Haul1ja Cpa~I)'HaTHX npaxrapuax na-
paxicrapa 11 ozrroaapajyhnx Ilm3WIKI1X BC.ll1-
~mHa) 0 OBO:\IC nocefino xiopajy BO,QI1TI1 pa-
~YHa. )lMT HI1CKC pC30,IYUl1jC (BetIC ,lH~lCH­
311jc rparnurx hcnaja) Y OBaKBI1~l Cc1Y~ajcBI1~Ia
~ICCTO HC xrory O,lrOBOpI1TI1 3aXTeBI1~Ia Ta~I­
HOCTI1 paxynarsa aarnfia. Kao jC,QHa xroryh-
HOCT npesaaaaaacetsa osor npofinexra npaxre-
rseaa jc IllpaKTaJIHa Tcopl1ja Cal\lOCnl1~HOCTI16.
O,lpcfjI1BalbC:\1 IllpaKTaJIHC ,J,11l\1CH3I1jC J) sa
TCpCH KOjH CC aaanaaapa, oxroryhctro jc na cc
113 )lMT HI1CKC pC30,IYUl1jC ,a0611jy PC3Y·ITaTI1
narnfia KOjl1 611 oziroaapana )lMT BHCOKC
pC30.1)'Ul1jc (Zhang, Drake, Wainwright,
Mulligan (1999)).
Ilpusteua nazutia mepella y 'aW1U:JU
K6{L1Umema J(MT
AHa.lI1TWIKI1 :\lO,LJ,C,IH KOjl1 cy pa3BI1jcHI1 sa
aHaHI13Y KBacll1TCTa )lMT-a, O,lHOCHO sa OnTI1-
xrasauajy "a priori" Ta~IHOCTI1, 6a311paHI1 cy
pa3.111~Il1TH:\1 :\laTC:\IaTI1~KHl\I npacrymora on
npaxrcne qlyHKuHja npenoca I1HTCpnOHaI...{Ho-
HI1X ~ICTO,LJ,a, npcxo OUCHC onpchaaan.a cnex
Uncertainity (engl. )-Tep~lliIl xojH ce CBe name
KOpI1CTI1 y GIS repxranonoruja yMCTO TCpMI1HU
raxaocr
self-similarity(engl.)
rpa cnarc rcpeua npaxrcnoxr <DYPl1jCOBHX
rpaHClllOpl\laUl1ja, no l\ICTO,la xojc CC 6a311pa
jy Ha OUCHI1 xcaapajauaonc IllyHKUl1jc, O,LJ,-
HOCHO aapaorpaxra rcpcna. OCHoBHa nztcja
lbl1XOBC npl1l\ICHC JC na cc cnposene nper-
XO,lHa OUCHa Ta~lHOCTI1 KBanl1TCTa )lMT-a,
a caxnor TI1~l nOCTaBC npOJCKTHI1 napaxierpa
I13pa,J,c )lMT-a.
OHO WTO jc KapaKTCpI1CTH~HO aa CBe
HaBC,lCHC ~ICTO,J,C je npana-mo KOl\lrLIHKOBaHI1
~IaTC:\IaTWIKH anapar. 3aTo ce nojaanna
norpcfia na cc ,J,ofjc no xrozicna KOjl1 he
nOH)',J,I1TI1 jc.mocrasnaje lllOP:\IY.IC y xojaxia
tIC IlmrypHcaTI1 HCKI1 O,J, npaxrapmrx rono-
rparhcrorx napaxrerapa, TaKO zta je paasnjea
onWTI1 xroncrr OUCHe Ta~lHOCTI1 )lMT-a (Li Z.
1993), ~ll1ja IllOp~IY;la ClaCK
UlC JC:
"(}"Dz..M = cpeznsa xsanparna rpeunca BHCI1Ha y
rpnzmoxr )lMT-a,
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a; = cpcznsa xsanparaa rpeurxa MCpCHHX
BHCHHa 'ra-raxa (Yola3HH nenana),
K j = KOHCTaHTa ~mja BPC,QHOCT 3aBI1CI1 on
npl1~IClbCHC I1HTcpnOHaUI1HC l\ICTO.llC,
K 2 = KOHCTaHTa ~Il1Ja BpC,ll,HOCT 3aBI1CI1 on
TonorpalllcKHX KapaKTCpHCTI1Ka TC
pena.
d = ,aH:\lCH3HJ a crpaHI1UC rpxaa,
a = BpCil,HOCT HarH6Hor yrrra,
W = 'ranacna il)!)I{I1Ha 'repcna KOJa JC zrara
IllOP:\lYnoxi:
W =(H max - H min )cota
rztc jc H max' O,aHCOHO H min ~IaKCI1Ma:1Ha,
O,aHOCHO l\Il1HI1l\lalHa, BI1CI1Ha TCpCHa. Pa3Jll1-
xa OBI1X BCJlH~I1Ha ~CCTO CC Ha3HBa "CHCP-
raja" pcrscdia 11 OHa npC,QCTaBJba napaxrerap
BCpTI1KaJIHOr paiuxnaisea.a persedia, O,aHOCHO
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noreunj arnry errcprnjy ozipchcnor TCpCHa .,Zl,C-
clmHl1caHy pa3:Il1KmI HajBl1IIIC 11 HajHIDKc Ta'I-
KC YHYTap nocxrarpauc nOBpIlll1HC TCpCHa
(MaHoj.'IOBIII1 II., j],panll1cBIII1 C. (2002)).
OBa :\ICTO,Zl,a jc acpndnucoaana na TCCT
noapysjaxra (Uppland y Illncncxoj 11 Sohn-
stettcn 11 Spitzc y Hcxra-ncoj) xoje jc Panna
Tpyna 3 Kmmcl1jc III ISPRS7 YCTaHOBI1.;1a xao
CTa.iOH sa I1Cnl1TI1BaIbC l\ICTO,iJ.a sa OI..l,CHY
Ta'IHOCTI1 Ll,MT. Y nopehersy ca ,Zl,P)TI1:\I n03-
HaTI1:\I ~ICTO,iJ.a:\Ia OHa je .nana najfiorsc PC3Y;l-
arare (Li Z.(1993)).
3aKlbYlfaK
Ilpannxoxi KOpI1IllnCI-ba Ll,MT codrrscp-
CKI1X naxera KOjl1 ce 6a311pajy na rpnznroj
crpyxrypn noziaraxa 0 BI1Cl1Ha~Ia rcpcna, KO-
PI1CHI1K xropa BO,Zl,I1TI1 pa-ryua 0 'roxrc na
nOCTOJC pa3HWII1Tl1 anroprrrxiu sa pa-rynaisa
narafia 'reperta. Ilopcn I1HCIlOp:\Ial..l,l1ja KOjC
cllOpl'vtyHc ce npaxien.yjy y COqlTBCpy, 611THO jc
'raxohe I1MaTI1 11 I1HqlopMal..l,l1jc 0 113BOpy
nozraraxa 0 Bl1Cl1Hal\la y Ll,MT-y, O,Zl,HOCHO
metadata 6a3e nonaraxa 0 BI1CI1Hal'vla. Kao
'rpehn, spno 611TaH napaxrcrap, uaxrehe ce
pC3o.l)'I..l,I1Ja rpnna, O,Zl,HOCHO ,Zl,I1MCH3I1jC rpnn-
HI1X henaja xoja I1Ma BCHI1Kl1 yrnuaj na
,Zl,06l1jeHc Bpe,Zl,HOCTI1 cpa-rynarnx eernr-rana
narafia.
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